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Introduction

Results

Conclusion & Discussion

o Salmonella is the leading microbial source of foodborne
illnesses (1)

o No clear differences in the presence of SPI’s between
environmental and clinical isolates were observed (Figure 1)

o 1.35 million cases and 420 deaths each year in the United
States (2)

o Identical pattern in SPI presence in environmental 10 isolate
and clinical 10 isolate

o Salmonella Pathogenicity Islands (SPI’s) are groups of genes
that encode the pathogenic mechanisms for interactions with
hosts (1)

Figure 1: Presence of SPI’s in each
isolate. The red boxes indicate the
presence of the SPI in each designated
column. The black spaces indicate that
the SPI was not present in the isolate.

o Every isolate, environmental and clinical, contained SPI-1, SPI2, and SPI-3
SPI-1 allows Salmonella to invade host cells and to cause apoptosis, or
programmed cell death, of macrophages (1)
SPI-2 allows for systemic infection and replication in macrophages
SPI-3 is responsible for the survival of Salmonella in macrophages

o Whole genome sequencing (WGS) and genomic analysis of
Salmonella pathogenicity could be an important tool in
examining trends between Salmonella cases in order to prevent
the occurrences of outbreaks

o No strong patterns in functions of SPI’s were found (Figure 2)
o Difference in functions seen in SPI-5 between environmental
and clinical cases

Aim of Research

o Salmonella enterica Typhimurium and Salmonella enterica
Gallinarum were the most commonly present organisms (Figure
3)

o By observing patterns between environmental cases and
clinical cases, we aimed to identify factors that cause infection
Environmental cases describes Salmonella isolates derived from origins of
which it would normally be found, such as poultry and pork
Clinical cases included Salmonella isolates derived from human, veterinary,
or environmental origins of which Salmonella is not normally found

o Given that SPIs provide a wide range of possible methods for
host-pathogen interactions, there will be a difference in the
presence and type of SPIs between environmental and clinical
isolates

Future Directions
Figure 2: Functions of SPI’s in each isolate. Each
function is designated by a category number. The
definition of the functions can be found in the table on
the right. Highlighted boxes indicate nontypical
functions for that SPI.

o Increase sample size
o Statistical analyses to identify significant differences rather than
a focus on patterns

Methods

o Further investigation into the presence of SPI’s 1, 2, and 3

Sequence Curation:

o Identify other possible factors in the pathogenicity of Salmonella

National Center for Biotechnology Information (NCBI)
database
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Figure 3: Origin of SPI’s in each isolate. Each origin is
represented by a specific color.
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